Purification, characterization, and subcellular localization of an acid phosphatase from black mustard cell-suspension cultures: comparison with phosphoenolpyruvate phosphatase.
An acid phosphatase from Brassica nigra (black mustard) leaf petiole cell-suspension cultures has been purified 1633-fold to a final specific activity of 1225 (mumols orthophosphate produced/min)/mg protein and near homogeneity. The native protein was a glycosylated monomer having a molecular mass of 60 kDa and a pI of 4.5. The enzyme displayed a broad pH optimum of about pH 5.6 and was heat stable. The final preparation hydrolyzed a wide variety of phosphate esters. The highest specificity constants were obtained with 3-phosphoglycerate, 2,3-diphosphoglycerate, PPi, and phosphoenolpyruvate (PEP). The enzyme was activated 1.4-fold by 4 mM Mg2+ or Mn2+, but was strongly inhibited by Mo, Pi, F, and several phosphorylated compounds. Subcellular localization experiments revealed that this nonspecific acid phosphatase is probably a secreted enzyme, localized in the cell wall. By contrast, B. nigra PEP phosphatase appeared to be localized in the cell vacuole. Peptide mapping via CNBr fragmentation was employed to investigate the structural relatedness of the two phosphatases. Their respective CNBr cleavage patterns were dissimilar, suggesting that B. nigra acid and PEP phosphatases are distinct polypeptides. Putative metabolic functions of these two phosphatases are discussed in relation to the biochemical adaptations of B. nigra cell-suspension cultures to nutritional phosphate deprivation.